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¢¤£I¥ t�u3¦ ¥¨§ s©sptªsL«7v-¬�­-®�¯°¦�spwp±�²°v ¥ v9¯³v9´]spµ©¯°¦�¶°u¨v
·_v�w�¸1t�wp¯¹v�º�»7µ�±n´ £ µ�v9¼�v9wL¦ ¥ ¯¹v9sp«7t½ºjµ-¾�¿�y
z/yIÀjyWÁIÂ@Ã�Ä©«7v9µpv�spwpv�¦WsÅ±n´Æº7±ÈÇ¨v�w�v�´<s�É�¦�¶½µÅsp«7v©¦�¼�¦I± ¥ ¦Iu ¥ v#±n´j¸1t�w�¯°¦WsL±ntI´-tI´ÆsL«7v�v%²½·¨v9wp±È¯³v9´]sL¦ ¥ ¦I´7º
sp«7v°sp«7v�t�w�v9sp±nr�¦ ¥ »7´jr�v�w�sU¦I±È´<sL±nv9µ�ÃËÊBv³v�¯¹· ¥ tV¶[¦�Ì�¦�¶�v9µp±n¦I´d¦I·7·jwpt<¦IrU«Íspt�r�tI´7µ�spwp»7r%sÎ¦ £�¥ t�u3¦ ¥
±È´j¸1v�w�v�´7r9v©¸1»7´7r9sp±nt�´:y�¸1wpt�¯ÏÉ)«7±nrU«¹·7wptIu3¦Iu7± ¥ ±ÈsÐ¶-±È´]spv�w�¼I¦ ¥ µ�¸1t�wÅsp«7v)wpv ¥ v9¼�¦I´<s�·3¦�wL¦I¯¹v9spv�wpµ#¯³¦�¶ªu_v
ºjv�wp±Ñ¼�v9ºÒÃ�Ä©«7vÓ»7´7r9v�w�sL¦I±n´<sp±nv�µb¦Iw�vÓºjv�µpr9wp±Èu¨v9ºÆ±n´ÔsLv9wp¯¹µ>tI¸7·_ºj¸9Õ�µ>É)«7±nrU«×Ö]»3¦I´<sL±Ñ¸G¶
sL«7v\r�t�´ § º7v�´jr�v
tI´Ësp«7v
¼I¦ ¥ »7v9µ©tI¸+sp«7vÔ±n´<¼�t ¥ ¼�v9ºË¼�¦Iw�±Ø¦Iu ¥ v�µ9Ã
Ê[v § wpµ�sÙ¯¹tIsL±Ñ¼I¦WsLvSsp«7vÔ·7wpt/r�v9º7»7wpvÔ¸1t�wÚ¦Îµp±n´ £�¥ v
r9t�´7µ�spwL¦I±È´<s�ÛÜ¦Î¯³t�w�v £ v�´jv�wL¦ ¥ ºjv�µpr9wp±È·jsL±Èt�´

É)± ¥n¥ ¸1t ¥n¥ tVÉÔÃ�Ä©«7v�tIµpr�± ¥n¥ ¦�sL±Èt�´¹¸1w�v�Ö]»7v9´7r�±Èv�µ©tI¸Ýsp«7v
´7v�»½sLwL¦ ¥ÒÞ ¯¹v�µptI´�µ�¶/µ�spv�¯¹µ©r�¦I´�u_v�wpv ¥ ¦�spv�ºÒy
É)±ÑsL«7±È´�sL«7v×ß7®[y7sptksL«7v×¬�­-®à·7¦IwL¦I¯¹v9spv�w�µâáã ¦I´7ºäáå sp«7wpt�» £ «T¦�´æv9Ö/»7¦�sL±Èt�´�tI¸+sp«7v
sÐ¶/·¨v

ç ¿)èéáã/ê c�ë áå c�ìîí ç ¿ ê
É)«jv�wpv í ±nµ)¦ÎÖ]»3¦I´<sL±ÑsÐ¶�¸1t�wp¯¹v�º�tI¸+sL«7vÔv%²½·_v�w�±n¯¹v�´<sU¦ ¥È¥ ¶°¯³v�¦Iµp»7w�v�ºTïÎð ç íÚñ ïkð�òWóLïÎð�ôLõ A ê y¦�´7ºæt�¸�tIsp«7v�w©sp«7v�t�w�v9sp±nr�¦ ¥n¥ ¶³º7v%sLv�w�¯³±È´7v�º�·3¦�wL¦I¯¹v9spv�wpµ9Ã
ö ´Ísp«7vâ±nºjv�¦ ¥ r�¦Iµ�vâÉ)«7v�w�v í ÉÓt�» ¥ ºÍu_vâ·¨v9w�¸1v9r9s ¥ ¶B÷]´7tVÉ)´Òy#sp«7vâr�tI´7µ�spwL¦I±È´]sÆv%²½·7w�v�µpµ�v�ºøu]¶

v9Ö]»3¦�sL±Èt�´ù¿
É�t�» ¥ º�wpv9µp» ¥ s)±n´�¦kr�»7w�¼�v-±n´âsp«7v�áãIú áå · ¥ ¦I´7v�y7ûpü�ý�üÜ¦kr�±Èwpr ¥ v�tI¸+wL¦Iºj±n»7µÙþ í Ã�Ä©«7vÔ·_ºj¸ºjv�µpr9wp±Èu7±n´ £ t�»jwÚu_v ¥ ±nv%¸1µ�±n´�sL«jv�áã ¦I´7ºÿáå ¼�¦ ¥ »jv�µ�ÉÓt�» ¥ ºËu_v
� ç áã ó<áå�� í ê ì�� ç�ç ¿)èéáã/ê c�ë áå c è í ê ç z ê

Ä©«jvk·¨t�±È´<sLµ�±È´TsL«7vÆr�±nw�r�»7¯Î¸1v�w�v�´7r9vªÉ�tI» ¥ ºù¦I·j·¨v�¦Iw
¦Iµ ¥ ±n÷�v ¥ ¶IÃ
Ä©«7±nµÙÉ�t�» ¥ º�wpv9¯°¦�±n´�µ�t�±n´Tsp«7v
¦�u7µpv9´7µpv tI¸×tIsL«7v9w�v%²½·_v�wp±È¯³v9´<sU¦ ¥ ·7±Èv�r9v�tI¸Æ±È´j¸1t�w�¯°¦�sp±nt�´:y©t�wâsL«7v9t�wpv%sL±Èr�¦ ¥ ·jwpv���»jº7±nr9vIyÙÉ)«j±nrU«
¯¹± £ «]s×v%²½r ¥ »7º7v°·¨t�±È´<sLµÆtI»jsLµ�±nº7v°¦Tº7v9spv�w�¯³±È´7v�º�� f/NVK%E�epXIm\JUH�oIE�OWD y+t�wÆ±È´ £ v9´7v�wp¦ ¥Ó¥ v�¦Iº[sLtTsp«7v
¦�µpµp± £ ´7v9¯³v9´]sÚtI¸+º7±ÑÇ:v9wpv�´<s)ÉÓv�± £ «]spµ©sLtksL«7v
¼�¦Iw�±nt�»7µ©·_t�±È´]spµ�Ã
ö ´ ¦�wpv�¦ ¥ ±Èµ�sL±Èr×r�¦Iµpv í ±nµ�´7t�sÔ÷/´jt�É)´ v%²j¦Ir%s ¥ ¶�y:sp«7vÎ¦�¼I¦�± ¥ ¦�u ¥ v-÷]´7tVÉ ¥ v�º £ v¹¦Iu¨tI»js
±ÈspµS¼�¦ ¥ »jv

u_v�±È´ £ r�t�´<sU¦�±n´7v9º°±n´¹¦-r�t�w�wpv�µ�·¨tI´7º7±n´ £ ·_ºj¸Qy	� ç í ê Ã+Ä©«7±nµ�É�¦�¶Iyj±n´jµ�sLv�¦Iº¹tI¸Ý¦-µp±n´ £�¥ v©r9±nwpr ¥ v�y]sp«7v�w�v±Èµ�±n´�w�v�¦ ¥ ±ÈsÐ¶æ¦I´ù±n´ § ´7±ÈspvÆr9t ¥n¥ v�r9sp±nt�´TtI¸\r�»7w�¼�v�µ9y>v�¦IrU« «3¦�¼/±n´ £ ¦°ÉÓv�± £ «<s
� ç í ê Ã-Ä©«7vÎv%²½·_v�r9spv�º¼�¦ ¥ »7v�µ©¸1t�w³áã ¦I´7ºøáå ¦Iw�v
sL«]»7µÚt�ujsU¦�±n´7v9º�¸1w�t�¯
� ç áã ó<áåjê ì�� � ç áã ó<áå
� í ê � ç í ê�� í ç À ê

ß½»j·7·¨tIµp±n´ £ ¦Ôu¨v9µ�sÓv%²½·_v�wp±È¯³v9´<sU¦ ¥ v9µ�sL±È¯°¦WsLv�¸1t�w í ÉÓt�» ¥ º³u_v £ ±È¼�v9´³u<¶��í y<É)±ÈsL«Î»7´jr�v�w�sU¦I±È´<sÐ¶��� yÜ¦�´7ºT¦�µpµp»j¯³±È´ £ ¦��Ô¦I»7µ�µp±n¦I´�º7±nµ�sLwp±Èu7»jsp±nt�´Òy]sL«jv-·jwpv9¼/±Èt�»7µ)v�Ö]»3¦�sp±nt�´�ÉÓt�» ¥ º�sL¦I÷IvÔsL«7v
¸1t�w�¯
� ç áã ó�áå½ê ì ��� çpç ¿)èéáã/ê c ë áå c è í ê ¿þ z�� ��� ý õ��� ç�� �"!�# � ê � � í
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ö ´¹¦�¯¹t�wpv £ v�´7v9wL¦ ¥ r�¦Iµ�vIy í ¯³¦�¶Æu_v�¸1t�w�¯³v9ºª¸1wpt�¯ ¼�¦Iwp±Èt�»7µ�±È´7·7»jsÅÖ/»7¦I´<sL±Èsp±nv9µ/.10�243]y�º7v9´7tIspv�º¹u]¶5 yÜ¦I´7º £ v�´7v9wL¦ ¥È¥ ¶�ºjv�µpr9wp±Èu¨v9ºæu<¶Ë¦6��t�±n´<s)·_ºj¸7� ç 5bê Û7É)«jv�´æsp«7v
¼�¦Iwp±Èt�»7µ80�2br�¦I´Ëu¨v-r�tI´7µp±Èº7v�w�v�º



±È´7º7v9·¨v9´7º7v�´<s�y½sL«jv7��t�±È´]sÓº7±Èµ�sLw�±nu7»½sL±ntI´¹µ�±n¯¹· ¥ ± § v�µ#spt9� ç 5bê�:<; 2 � ç 0�2 ê Ã>=�v�´7tIsp±n´ £ u<¶ í ç 5>ê sp«7vºjv�·_v�´7º7v9´7r9¶ËtI¸ í t�´�sL«jv-±È´7·7»js)Ö]»3¦�´]sp±Èsp±nv�µ 5 y?� ç í ê r�¦I´ £ v9´7v�wp¦ ¥n¥ ¶âu_v-tIujsU¦I±È´7v�ºË¦Iµ
� ç í ê ì �@� ç 5bê � ç í è í ç 5bêpê8�A5

Ê[v�º7v9µpr9wp±nu_v�´jt�Éä¯¹t�wpv £ v9´7v�wp¦ ¥n¥ ¶
sL«7vÓ·7wpt/r�v9º7»7w�v�v�¯¹· ¥ t�¶Iv�ºª±È´×sp«7±nµ+¦I´3¦ ¥ ¶/µp±nµ9Ã ö s�±n´<¼�t ¥ ¼�v9µ
sp«7v)r�t�´jµ�sLw�»7r9sp±nt�´³tI¸:¦ £�¥ t�u3¦ ¥ ±n´j¸1v9wpv9´7r�v�y(B�y<w�v ¥ ¦�sL±È´ £ áã ybáå y<sL«jvÚr9t�´7µ�sLwL¦�±n´<sLµ 4 ì . íDC 3�ECGF A y/¦I´7ºsp«7v
·3¦Iwp¦I¯¹v9sLv9wpµ 5 ì .10�2H3�I2 F A Ã#Ä©«7v�¼�¦Iw�±nt�»7µÓr�t�´jµ�sLwp¦I±n´<spµ 4 yjµ�sL¦I´7º7±È´ £ ¸1t�w©ïkð�ò�y7ïkð�ôGJIïkð�òVyKGL y �NMPORQ J M � ò � yTS�ûHU ç zWV ê y7¯°¦�¶�u_vÔv%²½·7w�v�µpµ�v�º�¦�µ

íXC)ì íXC ç áã ó<áå Û 5bê ç Á ê
É)«jv�wpv�sp«7v�·3¦Iwp¦I¯³v%sLv9wpµ 5 º7v9´7tIsLvù«7v9wpvù¦ ¥È¥ vi²j·_v�w�±n¯¹v�´<sU¦ ¥n¥ ¶ä¯¹v�¦Iµ�»7wpv9ºî¦I´7º sL«7v9t�wpv%sL±Èr�¦ ¥È¥ ¶r�¦ ¥ r9» ¥ ¦WsLv�ºäÖ]»3¦I´<sL±ÑsL±Èv�µ°tI´øÉ)«7±ÈrU« 4 º7v9·¨v9´7ºÒÃîÄ©«7vTµ�v9sât�¸
¯³v�¦Iµp»jwpv�ºÿr�t�´7µ�sLwp¦I±n´<s¹¼I¦ ¥ »7v9µ³±Èµ
w�v�·7w�v�µ�v�´<sLv9º�u<¶ZY4 ì .T�íXC 3�ECGF A Ã®T¦�÷/±È´ £ »7µpvÔtI¸�Ì�¦�¶�v9µ�Õ µÙsL«jv�t�w�v�¯Ëy

B ç áã ó]áå ó 4 ó 5�� Y4 ê ñ � ç Y4 � áã ó]áå ó 4 ó 5bê\[ � ç 4 ó 5 ó]áã ó]áå7ê
ñ � ç Y4 � 4 ê�[ � ç 4 � 5 ó/áã ó<áåjê][ � ç 5 ó½áã ó<áåjê
ñ � ç Y4 � 4 ê�[ � ç 4 è 4 ç 5 ó½áã ó<áåjêpê][ � ç 5bê][ �_^ ç áã ó<áå½ê ç | ê` v�w�va�_^ ç áã ó<áå7ê ±Èµ�sL«7v6� JiE�OWJ º7±nµ�sLwp±Èu7»jsp±nt�´°¸1tIw³áã ó<áå yjÉ)«7±nrU«�ÉÓv
sU¦I÷�vÔ¦Iµ©»7´7±Ñ¸1t�wp¯ËÛ�� ç 5bê º7v9´7tIspv�µµ�±n¯¹± ¥ ¦Iw ¥ ¶ksL«7v
·7w�±nt�w
��t�±n´<s)·_ºj¸+¸1tIw�·3¦Iwp¦I¯³v%sLv9wpµ 5 Ã ö ´�sL«7vÔº7v9wp±Ñ¼I¦WsL±ntI´âÉ�vÔ«3¦�¼�vÔ´7t�sLv�º�sL«7¦�s íDC¦�wpv
»7´7±ÈÖ]»7±È¼It½r�¦ ¥n¥ ¶³ºjv9sLv9wp¯¹±n´7v9ºÒyjÉ)±ÑsL«7±È´âsL«7v-ß7® y7¸1wpt�¯ sL«7v�¼�¦ ¥ »7v�µ©tI¸
áã yÅáå y3¦I´jº 5 yÜ¦I´7º�sL«3¦WsY4 º7v9·¨v9´7º7µ
t�´�sp«7t�µ�vk·3¦IwL¦�¯³v%sLv�w�µ�t�´ ¥ ¶�sL«7w�t�» £ « 4 Ã×¬�t�´7µ�±nº7v9wp±È´ £ sL«jvk±n´7º7v9·¨v9´7º7v9´7r�vÎtI¸#sp«7v

¼�¦Iw�±nt�»jµ©Ö/»7¦I´<sL±Èsp±nv9µ�y7v9Ö/»7¦�sL±Èt�´�|ªu_v�r9t�¯³v9µ
B ç áã ó<áå ó 5>ê ñ bCDF Adc E � ç �íXC � íXC ç áã ó<áå ó 5bêpêfe b2 F Adc I �_2 ç 0�2 ê ç x ê

É)«jv�wpv�sp«7v�r�t�´jµ�sLwp¦I±n´<spµk±n¯¹·¨t�µ�v�ºÍu<¶[sL«7v � ú ¸1»7´jr9sL±Èt�´7µª±È´ÍsL«7v�·jwpv9¼/±Èt�»7µkv%²½·7w�v�µ�µp±ntI´ø¦�wpv�¦Iµ úµ�»7¯¹v�ºÒyÜ¦I´jºËsp«7vÔ·7wp±Èt�w�y½r�t�´7µ�sU¦I´<sg��^Úº7±nµ�sLw�±nu7»jsp±nt�´âÉ�¦IµÚ¦ ¥ µptÎt�¯¹¯³±ÑsLv�º:Ãh Ö]»3¦�sp±nt�´ÿx r9t�´7µ�sp±Èsp»jsLv9µ³t�»jw¹µ�t�» £ «<s ú ¦�¸Gspv�w £�¥ t�u7¦ ¥ ±n´½¸1v�wpv9´7r�v�ÃøÊ ±ÑsL«7±È´äsp«7v�¸1wL¦I¯¹v9ÉÓt�wp÷t�¸ÚÌ�¦�¶�v�µkµ�sU¦�sp±nµ�sL±nr9µ�y#¦�´7ºd»7·_t�´d´7t�w�¯°¦ ¥ ±ji�¦�sL±Èt�´ÒyÒsL«jv ¥ v%¸Gs ú «7¦I´7ºÍµ�±nº7v³tI¸©sL«7v°wpv ¥ ¦�sL±Èt�´B±Èµ×sp«7v� OVK%MÐH%JiE�OWJ ·¨ºj¸:¸1t�w\sp«7v�¦�w £ »7¯¹v�´<sÓ·3¦Iwp¦I¯³v%sLv9wpµ�Ã#Ä©«jvS·7w�t�u3¦Iu7± ¥ ±ÑsÐ¶ªº7±Èµ�sLw�±nu7»½sL±ntI´¹¸1t�wÓ¦I´<¶¹tI¸Òsp«7v
±È´<¼�t ¥ ¼�v�º¹·3¦Iwp¦I¯¹v9sLv9wpµ#r�¦I´³u_vÚ¦IrU«7±Èv9¼�v9º³u<¶Î±È´]spv £ wp¦�sL±Èt�´ªtV¼�v9w\sp«7v)wpv9¯°¦I±È´7±n´ £ yIµ�t�¯³v%sL±È¯³v9µ#¦ ¥ µ�t
r�¦ ¥n¥ v�º D3g/EnK�XID:eUH yjÖ]»3¦I´<sL±ÑsL±Èv�µ�Ã
ö ´[¦�Ì�¦Iv9¶/µ�±Ø¦I´ ¦I·7·jwpt<¦IrU«ùsL«jvÎ¼�¦Iw�±nt�»jµ�»7´7r9v�w�sL¦I±n´<sp±nv�µ-¦Iw�vªsLw�v�¦�spv�º ±n´ù¦�µp±È¯³± ¥ ¦Iw)¸?¦Iµp«j±nt�´Òy

µ�»7rU«�sL«3¦�s�sL«7v9wpv
±nµ�´7tkr�t�´jr�v�·½sL»3¦ ¥ º7±nµ�sL±n´jr9sL±Èt�´âu_v9sÐÉÓv�v9´Ësp«7t�µpv
ºj»7v�sLtkwp¦I´7º7t�¯lk3»7r%sL»3¦WsL±ntI´7µ
±È´BsL«jvâ¯³v�¦Iµp»jwpv�¯¹v�´<spµ�y#sL«7tIµpv�¦Iu_t�»js×sL«7vâ·7¦IwL¦I¯¹v9spv�w�µªtI¸©sL«jv°sL«7v9t�w�¶Iy�t�w×sp«7t�µpv�¦�µpµpt/r�±n¦�sLv9º
spt�µ�¶/µ�spv�¯³¦�sL±Èr�µÔtI¸\·3¦Iwp¦I¯³v%sLv9wpµ
÷]´7tVÉ)´Bu7»½s
É)±ÈsL« ¥ ±n¯¹±ÈsLv9º�¦Ir9r�»7wp¦Ir9¶IÃ ö ´7º7v9v�ºÒy+¦âµ�¶/µ�spv�¯³¦�sL±Èr
»j´7r�v9w�sU¦�±n´<sÐ¶kt�´Î¦
·3¦Iwp¦I¯¹v9sLv9wÅt�´ªÉ)«7±ÈrU«ksL«7v©¯¹v�¦Iµ�»7wpv9º³r9t�´7µ�sLwL¦�±n´<sLµ#º7v9·¨v9´7ºÎ¯°¦�¶Æu¨v©«3¦�´7º ¥ v9º
u<¶Ë¦Iºjº7±n´ £ sp«7vÔ·3¦Iwp¦I¯³v%sLv9w�sLtÎsL«7vÔr�t ¥n¥ v9r9sp±nt�´ 5 ÃÊ[v�r�t�´jµp±nºjv�wâsÐÉÓtä¯¹t/º7v ¥ µ°¸1t�w°ºjv�µpr9wp±Èu7±n´ £ sp«7v�»7´7r9v�w�sU¦I±È´]sp±nv9µ�Ã ¢ �Ô»3¦�µpµp±n¦I´ ¯¹t½º7v ¥ ±Èµ
rU«jt�µpv9´ É)«jv�´ sL«7vT»7´7r�v9w�sL¦I±n´<sÐ¶ ±Èµ°º7tI¯³±È´3¦�sLv9º u<¶ÿµ�sU¦�sp±nµ�sL±nr�¦ ¥ v9Ç¨v�r9spµ�yÚt�w³sp«7v�w�vù¦Iwpvæ¯°¦�´]¶



r9t�´<sLw�±nu7»jsp±nt�´jµ�sLtksL«7vÔµ�¶½µ�sLv9¯°¦�sp±nr9µÚv9wpw�t�w�y7µ�tksL«3¦�s)sp«7v
r�v9´]spwL¦ ¥>¥ ±n¯¹±Ès�sL«7v9t�wpv9¯ ¦I·7· ¥ ±nv9µ�Ã\qSsL« úv9w�É)±ÈµpvIy_¦k»7´7±Ñ¸1t�wp¯ º7±nµ�sLwp±Èu7»jsp±nt�´â±Èµ)»7µpv9ºæ¸1t�w�sp«7v×»j´7r�v9w�sU¦�±n´<sÐ¶�Ã�Ê «7v�´æu¨t�sL«Ë¦��Ô¦I»7µ�µp±n¦I´Ë¦I´7º
¦mkÜ¦�s×»7´7r9v�w�sL¦I±n´<sÐ¶ r�tI¯³·_t�´7v9´]spµª¦Iw�v°¦�¼�¦I± ¥ ¦Iu ¥ vª¸1t�w×¦æ·3¦Iwp¦I¯¹v9sLv9w�y>sL«7v³wpv9µp» ¥ sL±n´ £ ·_ºj¸©±Èµ×t�u úsL¦I±n´jv�º¹u]¶¹r9t�´<¼�t ¥ »jsL±È´ £ sp«7vÙsÐÉÓtÆºj±nµ�spwp±Èu7»jsL±Èt�´7µ9Ã ö Ã vIÃÑy/¸1t�wÓ¦I´¹t�u7µ�v�w�¼�¦Iu ¥ vÚ·3¦IwL¦�¯³v%sLv�w70�tI¸¨sLw�»7v
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